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ecommendations to Improve Targeted Vaccination
overage Among High-Risk Adults
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nfluenza, pneumococcal disease, and hepatitis
B—three vaccine-preventable diseases—continue
to cause significant morbidity and mortality among

dults in the United States. Efforts to reduce infection,
llness, and death from these diseases depend on
ncreasing vaccination coverage in the population, es-
ecially among adults at high risk of infection or
omplications. Risk factors for infection or complica-
ions of infection vary for each disease, but include
ccupational, behavioral, and health conditions.
Influenza infection is associated with occupational

healthcare) and environmental (residential care) con-
itions involving close contact with at-risk populations.1

orbidity and mortality are highest among people
ged �65 years, but are also high among younger
dults who have medical conditions, such as pulmonary
isease, diabetes, or heart disease, that place them at
isk for complications.2–4 The case fatality rate (377/
00,000) among adults aged 44 to 64 with two or more
isk conditions is significantly higher than the case
atality rate (9/100,000) for people aged �65 years of
ge without risk conditions.5,6

Invasive pneumococcal disease causes �5000 deaths
very year in the United States.7 Risk factors for com-
lications of infection are similar to those for influenza,

ncluding age and chronic illnesses such as diabetes,
eart disease, and lung disease.2–4 The case fatality rate
mong younger adults (aged 18 to 64) with risk condi-
ions is estimated to be more than twice that of younger
dults with no risk conditions (12.1% and 5.4%,
espectively).8

Hepatitis B virus (HBV) infection is a cause of both
cute and chronic hepatitis, and infection is associ-
ted with risk behaviors and occupational exposure.
eported cases of HBV declined 76% in the United
tates from 1987 to 1998.9 Approximately 1.25 mil-
ion people in the United States have chronic hepa-
itis B infection.10,11

An estimated 73,000 new HBV infections occurred in
003.10 The most commonly reported risk factors for

The names and affiliations of the Task Force members are listed at
he front of this supplement and at www.thecommunityguide.org.

Address correspondence and reprint requests to: David P. Hop-
ins, Community Guide Branch, Centers for Disease Control and
p
revention, 4770 Buford Highway, MS K-95, Chamblee, GA 30341.
-mail: DHopkins@cdc.gov.

m J Prev Med 2005;28(5S)
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epatitis B infection include heterosexual activity
39.8%), sexual activity between men (14.6%), and
njection drug use (13.8%).9 Injection drug use was
eported in 14% of people with acute hepatitis B.9 HBV
nfection is also an occupational exposure risk associ-
ted with both routine and emergency care delivered
y health, rescue, and law enforcement personnel. The
umber of HBV infections among healthcare workers
eclined significantly in recent years from 17,000 in
983 to 400 in 1995.12

The recommendations in this report represent the
ork of the independent, nonfederal Task Force on
ommunity Preventive Services (Task Force). The Task
orce is developing and expanding The Guide to Com-
unity Preventive Services (Community Guide) with the

upport of the U.S. Department of Health and Human
ervices in collaboration with public and private part-
ers. The Centers for Disease Control and Prevention
rovides staff support to the Task Force for develop-
ent of the Community Guide.
This report provides recommendations from the

ask Force on the use of population-based interven-
ions to improve the coverage of influenza, pneumo-
occal polysaccharide, and hepatitis B vaccines in a
ariety of high-risk adult populations (targeted vaccina-
ions). The indications for vaccination for each of these
argeted vaccines are presented in the accompanying
vidence review.13 Task Force recommendations are
ased primarily on the effectiveness of interventions
alone and in combination) as determined by a stan-
ardized systematic review process.14 The evidence on
hich these recommendations are based is provided in

he accompanying article.13

These reports complement and expand on an earlier
vidence review of interventions to improve coverage of
niversally recommended vaccines for adults, adoles-
ents, and children.15,16 Although the current review
ocuses on improving vaccination coverage among
igh-risk (targeted) populations, readers are encour-
ged to consult the earlier review on the effectiveness of
fforts to improve vaccination coverage for influenza
nd pneumococcal polysaccharide vaccines, which are
niversally recommended for adults aged �50 and
65, respectively. Recommendations from the earlier
ask Force review are reproduced in Table 1. The

ecommendations in the current review were based

rimarily on review of intervention studies conducted

2310749-3797/05/$–see front matter
Elsevier Inc. doi:10.1016/j.amepre.2005.02.011

http://www.thecommunityguide.org.
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mong adults aged �65 with medical conditions such
s diabetes, heart disease, and lung disease; healthcare
orkers at high risk for occupational exposure; and
eople with high-risk behaviors for HBV infection such
s multiple sex partners or injection drug use.

ealthy People 2010 Objectives and 2000–2005
ational Immunization Program Goals

elevant targeted vaccination objectives described in
he national prevention agenda, Healthy People 2010,17

nd vaccination coverage goals of the National Immu-
ization Program18 are shown in Table 2. Interventions
eviewed and recommended by the Task Force provide
ptions for communities and healthcare systems to
each or surpass these goals.

able 1. Recommendations of the Task Force on Communit
mprove universally recommended vaccination coverage15

Intervention

nterventions to increase community demand for vaccination
Client reminder/recall
Multicomponent interventions that include education
Vaccination requirements for childcare, school, and colleg

attendance
Community-wide education when used alone
Clinic-based education when used alone
Client or family incentives
Client-held medical records

nterventions to enhance access to vaccination services
Reducing client out-of-pocket costs
Expanding access in healthcare settings

Vaccination programs in WIC settings
Home visits
Vaccination programs in schools
Vaccination programs in childcare centers

rovider- or system-based interventions
Provider reminder/recall
Assessment and feedback for vaccination providers
Standing orders

Provider education when used alone

Insufficient evidence to determine effectiveness means that we were
Recommendation revised by Task Force on Community Preventive
IC, Special Supplemental Nutrition Program for Women, Infants,

able 2. Healthy People 201017 and National Immunization Pr
accination coverage rates among high-risk populations

Vaccine Target populat

nfluenza Ages 18–64
neumococcal polysaccharide Ages 18–64
epatitis B All high risk

Long-term hemodialys
Men who have sex wit
Occupationally expose
P2010, Healthy People 2010; NIP, National Immunization Program.

32 American Journal of Preventive Medicine, Volume 28, Num
nformation from Other Advisory Groups

he Guide to Clinical Preventive Services documents the
ffectiveness of vaccination in preventing disease
mong individuals and provides general recommen-
ations for clinical practice.19 Recommendations
bout the administration of adolescent and adult
accinations are published by the Advisory Commit-
ee on Immunization Practices (ACIP),20,21 the
merican College of Physicians,22 Infectious Diseases
ociety of America,22,23 the American Academy of
amily Physicians,24 and the American College of
bstetricians and Gynecologists.25

Reviews and recommendations from the Task Force
n Community Preventive Services on interventions to

mprove vaccination coverage also complement previ-

ventive Services for population-based interventions to

Recommendation

Recommended
Recommended
Recommended

Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Recommended
Insufficient evidence to determine effectivenessa

when implemented alone
Recommended as part of a multicomponent

intervention
Recommended
Recommended
Recommendedb

Insufficient evidence to determine effectivenessa

Recommended
Recommended
Adults: Recommended
Children: Insufficient evidence to determine

effectivenessa

Insufficient evidence to determine effectivenessa

ble to determine whether or not the intervention works.
es, 2002.
hildren.

(NIP) 2000–200518 objectives related to targeted

HP2010 objective NIP objective

60% (objective 14–29c) 60%
60% (objective 14–29d) 60%

90%
ients 90% (objective 14–28a)
n 60% (objective 14–28b)
rkers 98% (objective 14–28c)
y Pre
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us summaries and recommendations conducted by
he Canadian Community Health Practice Guidelines

orking Group,26 ACIP, and the National Vaccine
dvisory Committee.27

ecommendations

he Task Force evaluated the evidence on effectiveness
f 11 selected interventions to improve influenza,
neumococcal polysaccharide, and hepatitis B vaccina-
ion coverage rates of adults who are at risk due to

edical conditions, occupational exposure, or behav-
ors. Recommendations from the Task Force are pre-
ented in Table 3 and discussed below.

The interventions selected for review are conceptu-
lly organized into one of three categories:

Interventions that increase community or client de-
mand for vaccines
Interventions that enhance client access to vaccina-
tion services
Interventions that increase or improve healthcare
provider or system administration of vaccination
services (provider- or system-based interventions)

Interventions were reviewed alone (single compo-
ent) and in combination (multicomponent).
In its earlier review of universally recommended

accines, the Task Force summarized the evidence on
ffectiveness of interventions implemented in combina-
ion within defined multicomponent categories (e.g.,

ulticomponent interventions that include educa-
ion).15 The body of evidence summarized in the
urrent reviews consisted predominantly of studies eval-
ating unique, overlapping combinations of interven-

able 3. Recommendations of the Task Force on Communit
mprove vaccinations of adults aged �65 years at risk for infl

edical conditions, occupational exposure, or risk behaviors

Intervention

NTERVENTIONS WHEN IMPLEMENTED ALONE
nterventions to increase demand for vaccines

Client reminders
Clinic-based client education
Community-wide education
Client or family incentives
Vaccination requirements

nterventions to enhance access to vaccination services
Expanding access in healthcare
settings
Reducing out-of-pocket costs

rovider- or system-based interventions
Provider reminders
Provider assessment and feedback
Provider education
Standing orders

NTERVENTIONS WHEN IMPLEMENTED IN COMBINAT
Menu format (see details in Table 4)

Insufficient evidence to determine effectiveness means that we were
ions. A multicomponent framework was initially devel- w
ped in these reviews, but the Task Force later
etermined that a simplified, qualitative, and concep-
ual categorization of interventions within a “menu”
ormat provides a more accurate and useful assessment
f the evidence. This approach introduces an addi-
ional qualitative method for Task Force recommenda-
ions, while acknowledging the work of previous inves-
igators who developed and implemented intervention
ombinations based on a conceptual understanding of
accination demand and delivery.28

nterventions Implemented Alone
ncreasing Community Demand for Vaccinations

nterventions that increase demand for vaccinations are
esigned to increase knowledge of, and demand for,
accination services. The interventions selected for
eview were client reminders, clinic-based client educa-
ion, community-wide education, client or family incen-
ives, and vaccination requirements (laws or policies).

lient reminders: Insufficient evidence to determine
ffectiveness. Client reminder interventions involve
eminding members of a target population that vacci-
ations are due. Reminders differ in content, and are
elivered by various methods including, but not limited
o, telephone, letters, or postcards. The Task Force
ound insufficient evidence to determine the effective-
ess of this single-component intervention in improv-

ng influenza, pneumococcal polysaccharide, or hepa-
itis B vaccination coverage among high-risk adults
ecause only one study, with fair quality of execution,

ventive Services on population-based interventions to
a, pneumococcal disease, and hepatitis B disease due to
eted vaccinations)

Recommendation

Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Recommended
Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Insufficient evidence to determine effectivenessa

Recommended

ble to determine whether or not the intervention works.
y Pre
uenz
(targ

ION
as identified.
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linic-based client education: Insufficient evidence to
etermine effectiveness. Clinic-based client education

nterventions provide information to clients served in a
pecific medical or public health clinic setting. Exam-
les of educational interventions include the use of
mall media (e.g., posters, brochures, videos, and news-
etters) and group educational activities (e.g., classes or
ectures). The Task Force found insufficient evidence
o determine the effectiveness of clinic-based client
ducation when implemented alone in improving in-
uenza, pneumococcal polysaccharide, or hepatitis B
accination coverage in high-risk adults, because only
wo studies, both with fair quality of execution, were
dentified.

ommunity-wide education: Insufficient evidence to
etermine effectiveness. Community-wide education

nterventions provide information to most or all of a
arget population in a geographic area. Educational

essages can be delivered by various methods such as
ail, radio, television, newspapers, or posters. The Task

orce found insufficient evidence to determine the
ffectiveness of community-wide education when im-
lemented alone in improving influenza, pneumococ-
al polysaccharide, or hepatitis B vaccination coverage
mong high-risk adults because no studies were
dentified.

lient or family incentives: Insufficient evidence to
etermine effectiveness. Client or family incentives

nvolve motivating clients with rewards (e.g., money or
iscount coupons for retail stores) or the threat of
enalties (e.g., being excluded from participating in a
rogram). A review of the available scientific evidence

dentified one qualifying study of the effectiveness of
lient incentives when implemented alone in improv-
ng targeted vaccine coverage. The single study evalu-
ted the effectiveness of monetary incentives in in-
reasing hepatitis B vaccination of high-risk clients
injection drug users). Clients who were offered incen-
ives demonstrated a large and significant increase in
accination rates. No qualifying studies of the use of
lient incentives in improving vaccination coverage for
nfluenza or pneumococcal polysaccharide vaccines
ere identified. The Task Force found insufficient
vidence to determine the effectiveness of client or
amily incentives when implemented alone in improv-
ng influenza, pneumococcal polysaccharide, or hepa-
itis B vaccination coverage in high-risk adults because
nly the one study, with fair quality of execution, was

dentified.

accination requirements: Insufficient evidence to de-
ermine effectiveness. These laws or policies require
accination or other documentation of immunity as a
ondition of attendance (child care, school, or col-
ege), residence (residential or long-term care facili-

ies), or employment (health care). The Task Force t

34 American Journal of Preventive Medicine, Volume 28, Num
ound insufficient evidence to determine the effective-
ess of vaccination requirements when implemented
lone in improving influenza, pneumococcal polysac-
haride, or hepatitis B vaccination coverage among
igh-risk adults because no qualifying studies were

dentified.

nterventions to Enhance Access to
accination Services

nterventions that enhance access to vaccination ser-
ices are designed to reduce the costs or increase the
onvenience of obtaining vaccinations. The interven-
ions selected for review were expanding access in
ealthcare settings and reducing client out-of-pocket
osts for vaccination.

xpanding access in healthcare settings: Insufficient
vidence to determine effectiveness. Expanding access
ncreases the availability of vaccines in medical or
ublic health clinic settings in which vaccinations are
ffered by (1) reducing the distance from the setting to
he population; (2) increasing or changing hours dur-
ng which vaccination services are provided; (3) deliv-
ring vaccinations in clinical settings in which they were
reviously not provided (e.g., emergency departments,

npatient units, or subspecialty clinics); or (4) reducing
dministrative barriers to obtaining vaccination services
ithin clinics (e.g., developing a “drop-in” clinic or an
express lane” for vaccination services). The Task Force
ound insufficient evidence to determine the effective-
ess of this intervention in improving influenza, pneu-
ococcal polysaccharide, or hepatitis B vaccination

overage among high-risk adults because no studies of
he effectiveness of this intervention were found.

educing out-of-pocket costs: Insufficient evidence to
etermine effectiveness. Healthcare system efforts to
educe clients’ out-of-pocket costs for vaccination ser-
ices include paying for vaccination or administration,
roviding insurance coverage, or reducing co-payments
or vaccinations at the point of service. The Task Force
ound insufficient evidence to determine the effective-
ess of reducing out-of-pocket costs when implemented
lone in improving influenza, pneumococcal polysac-
haride, or hepatitis B vaccination coverage among
igh-risk adults, because no studies were identified.

rovider- or System-Based Interventions

hese interventions are implemented primarily through
ealthcare systems with the goal of reducing missed
pportunities for vaccination. The interventions selected
or review were provider reminders, provider assessment
nd feedback, provider education, and standing orders.

rovider reminders: Recommended. Provider reminder
nterventions inform those who administer vaccinations

hat individual clients are due for specific vaccinations.

ber 5S
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echniques for delivering reminders range from using
otations, prompts, or stickers in clients’ charts to stan-
ardized checklists generated by the clinical staff or from
omputer databases and registries. Reminders can be
irected to primary healthcare providers or to one or
ore members of the clinic staff.
The Task Force recommends provider reminders on

he basis of strong evidence of effectiveness in improv-
ng targeted vaccination coverage. Reviewed studies
ocused on influenza and pneumococcal polysaccha-
ide vaccines. Although the review did not include an
valuation of the effectiveness of provider reminders
hen implemented alone in increasing targeted vacci-
ation for HBV, the recommendation should be con-
idered applicable to this vaccine as well. Additionally,
he findings should be applicable to providers and staff
n most healthcare settings where improvements in
overage are needed. We did not find any economic
valuations of provider reminder systems or any harms
ssociated with use of these systems.

ssessment and feedback for vaccination providers:
nsufficient evidence to determine effectiveness. Pro-
ider assessment and feedback involve evaluating the
erformance of providers in delivering one or more
accinations to client populations and giving this infor-
ation to providers. The Task Force found insufficient

vidence to determine the effectiveness of this interven-
ion when delivered alone in increasing influenza,
neumococcal polysaccharide, or hepatitis B vaccina-
ion coverage among high-risk adults, because only one
tudy, with fair quality of execution, was identified.

rovider education: Insufficient evidence to determine
ffectiveness. Provider education seeks to increase
roviders’ knowledge and change their attitudes about
accinations, to get them to deliver more of the appro-
riate vaccinations to their clients or to improve their

nteractions with clients so that clients are more willing
o accept vaccinations. Information can be delivered
hrough printed materials, videos, lectures, continuing

edical education programs, and computerized soft-
are. The Task Force found insufficient evidence to
etermine the effectiveness of provider education
hen implemented alone in increasing influenza,
neumococcal polysaccharide, or hepatitis B vaccina-
ion coverage among high-risk adults because no stud-
es of this intervention were found.

tanding orders: Insufficient evidence to determine
ffectiveness. Standing orders allow professionals who
re not physicians (e.g., nurses, pharmacists) to pre-
cribe or deliver vaccinations to client populations by
rotocol without direct physician involvement at the
ime of the interaction. The Task Force found insuffi-
ient evidence to determine the effectiveness of stand-
ng orders when implemented alone in increasing

nfluenza, pneumococcal polysaccharide, or hepatitis B e
accination coverage among high-risk adults because
o studies of this intervention were found.

nterventions Implemented in Combination

nterventions to increase vaccine coverage when imple-
ented in combination: Recommended. Most of the

vailable evidence on effectiveness identified in our
eviews of interventions to increase targeted vaccine
overage came from studies that evaluated multicom-
onent interventions. These studies evaluated a wide
ariety of intervention combinations. To make a recom-
endation for use of these multicomponent interven-

ions, we developed a “menu” approach (Table 4),
hich is explained in detail in the accompanying
rticle.28 On the basis of strong evidence of effective-
ess, the Task Force recommends the combination of
ne or more interventions to enhance access to vacci-
ation services (expanded access in healthcare settings,
educed client out-of-pocket costs) with at least one
rovider- or system-based intervention (standing or-
ers, provider reminder systems, provider assessment
nd feedback), and/or at least one intervention to
ncrease client demand for vaccination (client remind-
rs, client education).
These findings should be applicable to most clients

nd providers, in most settings where improvements in
overage are needed. No additional benefits or harms
f these interventions implemented in combination
ere identified, although any such effects of single-
omponent interventions may remain relevant in com-
ination. We found no qualifying evaluations of the

able 4. Menu format of intervention combinations
ecommended by the Task Force on Community Preventive
ervices based on evidence of effectiveness in
ulticomponent studies included in this review

Recommended intervention combinations to increase
targeted vaccination coverage

ne or both of these
interventions to enhance
access to vaccination services:

Expanded access in
healthcare settings

Reducing client out-of-
pocket costs

LUS
ne or more of these provider-
or system-based interventions:

Standing orders
Provider reminder

systems
Provider assessment and

feedback

ND/OR
ne or both of these
interventions to increase
client demand for vaccination
services:

Client reminder systems
Client education
conomic impact of these interventions.

Am J Prev Med 2005;28(5S) 235
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nterpreting and Using the Recommendations

vidence reviews can support, but do not replace, the
eed to conduct local assessments. Recommendations

rom the Task Force can assist program planners in
atching effective intervention options to local needs,

xperience, administrative and social structures and
egulations, and resources. In addition to the evidence
n effectiveness, evidence about applicability can be
sed to assess the extent to which the interventions
eviewed might match a particular local situation. Eco-
omic evaluations of the recommended interventions
nd intervention combinations are, unfortunately, lim-
ted in both quality and quantity.

The evidence on effectiveness identified in this re-
iew addresses three different vaccines, a number of
argeted populations, and a variety of community and
ealthcare settings. Despite some limitations in the
ody of evidence, the Task Force recommendations
resented in this report, except as noted below, should
e broadly applicable. Although few studies of popula-
ion-based interventions to increase vaccination cover-
ge for hepatitis B among healthcare workers were
dentified, for example, the Task Force recommenda-
ion reflects confidence that effective efforts to increase
overage among healthcare workers for influenza are
otentially applicable.
On the other hand, community-based options for

nterventions to increase vaccination coverage of peo-
le at high risk for HBV remain one very important
rea in which significant gaps remain in the evidence
n effectiveness. The Task Force notes that efforts to
ddress significant differences in the hepatitis B vacci-
ation requirements (a series of three injections), the

arget populations (people with high-risk behaviors
uch as injection drug use), and the settings for inter-
ention (limited access to health care and healthcare
ettings) have not been evaluated in depth within the
ublished literature and are unlikely to be successful
hrough the application of unmodified healthcare sys-
em strategies developed for use with other populations
nd settings. A research agenda is presented in the
ccompanying evidence review.13

In 2000, the Advisory Committee on Immunization
ractices (ACIP) updated their universal recommenda-
ion for annual influenza vaccination to include adults
ged 50 to 64 years.29 Program planners dedicated to
ncreasing influenza vaccination coverage within this
new” population should consider recommendations
rom either or both Task Force reviews to be applicable.
or initial efforts, program planners may find that the
ecommendations in the original review of universally
ecommended vaccines15 provide a number of effective
nd flexible intervention options. Planners attempting
o enhance initial program efforts may find the infor-

ation on intervention combinations recommended in

his targeted review helpful.13

36 American Journal of Preventive Medicine, Volume 28, Num
A number of the studies included in these reviews
f targeted vaccination strategies evaluated inter-
entions or combinations of interventions imple-
ented to increase vaccine coverage among all adult

atients within a healthcare system (including both
atients with universal and those with high-risk indi-
ations). To match effective interventions to local
eeds, program planning should include an assess-
ent of existing disparities, if any, in vaccine cover-

ge among adult patients with universal and targeted
ndications.
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